Human Computer Symbiosis is similar to Human Computer Interaction in the sense that it is about how humans and computer interact with each other. For this interaction to be made there needs to be a symbiotic relationship between man and computer. Man can interact with computer in many ways, either just by typing with the keyboard or surfing the web. The cyber-physical-socio space is an important aspect to be looked into when referring to the interaction between man and computer. This paper investigates various aspects related to human computer symbiosis. Alongside the aspects related to the topic, this paper would also look into the limitations of Human Computer Symbiosis and evaluate some previously proposed solutions.
I. INTRODUCTION
Symbiosis is the mutual benefit or relationship established with long term interaction between species. Symbiosis is of two main types which are; strong symbiosis and weak symbiosis. Strong symbiosis influences the survival of species while weak symbiosis is beneficial but is not totally necessary for the survival of species.
Human computer symbiosis is important as it aims to bring the computing machine effectively into the productive parts of technical problems [13] .
The other aim is closely related. This aim is to bring computing machines effectively into processes of thinking that must go on in real time; time that moves too fast to permit using computers in conventional ways [13] . This paper would go in details about the importance of human computer symbiosis, what it aimed to achieve from the onset, identify the progress made so far and if the original aims have been achieved in modern times.
The paper would further look into several aspects like the cyber-physical-socio spaces, symbiosis interaction, the limitations of human computer symbiosis, human computer symbiosis as an enterprise information system and a comparison of the human computer symbiosis with other information systems.
ORIGIN OF HUMAN COMPUTER SYMBIOSIS
The first mention of human computer symbiosis was made in 1960 by Licklider. His paper titled "Man Computer Symbiosis" was made to present 2 the concept of the topic and to foster its development by analyzing some problems of interaction between men and computing machines, which would call to attention to applicable principles of man machine engineering and pointing out a few questions to which research answers were needed.
Licklider hoped to achieve that in the years to come, the human brain and computing machines would be linked tightly together and that the final outcome or partnership will be that the reasoning of the human brain would be like no human brain has ever reasoned, and process data in ways not come across by the information handling machines of that generation [13] [30] .
Symbiosis is all about having an interaction between two or more species. In biological terms, it is defined as any living arrangements between members of two different species including mutualism, commensalism, and parasitism. Also any associations between two species populations that live together are symbiotic whether beneficial, harmful or have no effect on one another [3] .
The need for interaction between man and computer is very essential, as man on his own could be noisy and flexible, self-programming, have parallel and simultaneously active nervous channels and finally have flexible and rich languages, while computers on its own could be fast and accurate, perform one or more elementary operations at a time, pre-programming and finally have rigid and simple languages.
The essential aim of the symbiosis is to be able to integrate the positive characteristics of both man and computer. This is because computer can do things that are difficult for man, and man can also do many things that are impossible for computer.
Hence, having a symbiotic relationship would make for a great value, and provide beneficial outcome, but that can be achieved if the integration of the positive characteristics of both man and computer is successful.
In order for human computer symbiosis to be carried out, there has to be several functions that would be separated by man and computer. The human functions are to set the goals, motivation, hypothesis, and questions. Also, to carry out processes, models and remember past models.
Finally, the function of man is to define the criteria to be used, and handle low probability situations.
The functions to be carried out by computers are to test the model against data, carry out routine and clerical operations, make statistical inference and mathematical calculations and finally, to make diagnosis, pattern matching and relevancy recognition [13] [30] .
The common function of man and computer is the decision made based on the data provided.
As mentioned earlier, this paper will look at the intended aim of human computer symbiosis made by Licklider (1960) Affective computing is relevant to symbiotic interaction as it is focused on detecting or affecting emotions, which in turn can deepen the symbiotic relationship between humans and machines [17] .
CYBER-PHYSICAL-SOCIO SPACES
This paper would look into enterprise information systems and these enterprises run in a cyberphysical society. The cyber-physical society can also be called the cyber-physical-socio space, known to be a combination of the physical space, the cyber space and the socio space.
A cyber-physical society is a complex space that 
Hyperlink
Engelbart (1963) proposed a conceptual framework for the augmentation of the intellect to 5 man. It was made known that a certain amount of reference links could be developed between statements within and between files [7] .
Hyperlink has the following characteristics:
 The construction relies on programmers  The labels given by the programmers are not enough to express the relations between texts.
 Hyperlink denotes a reference relation and enables reference texts to be available for readers immediately.
 No restriction when inserting a hyperlink to a hypertext.
 It does not support reasoning. In other words, no hyperlinks can be derived from any existing hyperlinks.
 It does not concern linking rules.
 It does not concern the effect of adding or removing hyperlink [28] .
Semantic Link
In order to have rich socio relations and reflect the semantics of real socio networks, a set of semantics links such as implication, subtype, cause-effect and reference as well as a set of reasoning rules were suggested [22] .
The assignment of semantic rules to links enables some implicit links to be derived and some semantics to emerge with network motion [26] . A basic semantic space for regulating the semantics of a Semantic Link Network consists of a classification hierarchy of concepts and a set of linking rules [26] .  To analyze the laws of semantic linking.
 To provide with a light-weight semantic networking approach to peer-to-peer knowledge sharing [25] .
There are four levels of pursuits of semantic linking [28] . For this to be a success, each area would depend on both technological and sociological issues to also be successful [10] .
Provenance
This is a term that is often used when a source of goods i.e. a computer hardware, is ascertain whether or not it is a genuine product or a counterfeit.
Scientifically speaking, for progress to be made, it depends on a researcher's ability to capitalize on the results gotten from another researcher. These results gotten from another researcher can be classified as useful if other researchers can ascertain how credible they are, and also convince those to whom they propose their ideas to, based on the results, that the originating result is from a credible source [12] .
One way to go about this issue would be to lie emphasizes on the reputation of the author which would be used as a basis for evaluation. In general, people tend to trust research papers from an author to whom they have read a previous paper(s) or one that is known as a renowned researcher is his or her field.
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Apart from the author's reputation, another way to ascertain the authenticity of the result is the methods used to get such results. The details on the methods used to obtain the results have to be accurate in order for the new researcher to get an insight as to how such results were obtained and also help for further studies [12] .
Knowledge Communities
Communities can be said to be a place amongst places where research is carried out. A research laboratory where scientists carry out various experiments to prove a theory can be said to be a community. These communities are formed and operated through the use of appropriate technology.
Technology is very essential for collaboration in terms of shared infrastructure, on-demand access, and mechanisms for controlling community privileges [12] .
A potential problem that arises is the scaling problem. For instance, the mechanisms that work well for a small amount of participants may not have the same effect for a large amount of participants. This could occur due to issues like trust, shared vocabulary and other implicit knowledge breakdown [11] .
A way to solve the scaling problem would be to create infrastructures that grant clients access to associate assertions with data and services. These assertions can be determined as trusted materials on the basis of digital signatures. The consumers can then make their own decisions with regards to quality, authenticity, and accuracy.
Automation of Problem-Solving Protocols
Problem-solving protocols for any science query or computing issues involves the planning and conduction of experiments, collection and analysis of data, derivation of models from data, simulations to explore the implications of models, deduction of new hypotheses from data, and planning new experiments. These steps however, are bound to have some complexity in them which increases over time, making each step applicable for automation [12] .
Automated protocols are carried out by computers without human intervention and they operate faster than manual protocols. Therefore, there is a need to document every operation that is being carried out. The documentation is necessary so as to be able to comprehend the protocol;
carried out by the computer. These automated protocols are not simple to understand at once, hence why if documented at each step; man would be able to have an idea as to what exactly is going on during the automated problem-solving protocol. 
ENTERPRISE INFORMATION SYSTEM
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They are also known for providing benefits and potential opportunities for the organizations that make use of them [4] .
Some key characteristics of Enterprise Information
Systems are [15] : 
6.1.
Example of a Potential Problem and Possible Solution
From the comparison of Human computer Symbiosis with other information system, a problem is likely to arise, especially in an organization.
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The sharing of information in an organization could end up being a problem rather than a solution. The real question here would be what information is being shared across the organization.
Is it sensitive information that is being shared or just basic information? If sensitive information like passwords is shared across the organization, the security is most likely to be comprised, and also the privacy of those who own the passwords, and they are most likely to be that of the customers.
A solution to this problem could be decentralization. By decentralizing the information, there is a limit to who has what information in the organization. On other words, no one would know the whole details of such sensitive information.
Another issue that could arise in Human
Computer Symbiosis is that if the gap between human's ability to process information and that of computer's ability is bridged, certain problems such as the NP-Complete would be easily solved. This is an issue because these problems are based on the limitations of computer not being able to see the whole problem at once and humans not being able to evaluate the problem as quickly. If bridged, a lot of security measures used in top companies and banks would be easy to access because these security measures are based on the fact that these problems are unsolvable.
II. CONCLUSION
Human Computer Symbiosis is a broad topic which relates to various aspects of computing such as cyber-physical-socio spaces and enterprise information system.
It has its advantages which can be very beneficial to man, and it also comes with certain risks which could be harmful.
The focus on this paper has been mainly on the beneficial aspect of human computer symbiosis, stating how the successful integration of human intellect and the computer's processing speed can make the human brain process data better than anything ever known to man.
This paper also looked at the disadvantages of human computer symbiosis bridging the gap between man and computer's ability to process information which could leave many organizations' security very vulnerable.
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